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DETAILED ACTION 
Response to Amendment 

1. The reply filed 01/04/2005 was applied to the following effect: All relevant drawing 
objections are withdrawn as being satisfied. 

Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
■ another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

2. Claims 1-3, 5, 6, 8, 9 and 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sato (US 6,563,678 B2). 

• Regarding claims 1, 2, 6, 8, 9 and 11, Sato shows a magnetoresistive effect thin-film 
magnetic head (Figure 5), comprising: 
a lower shield layer 20; 

a lower gap layer 21 made of a nonmagnetic electrically conductive material and 
laminated on said lower shield layer; 

a recess 20a in a part of said lower shield layer at a position where said magnetoresistive 
effect multilayer is to be absent; 
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a magnetoresistive effect multilayer 23 in which a current flows in a direction 
perpendicular to surfaces of layers of said magnetoresistive effect multilayer, said 
magnetoresistive effect multilayer 23 being laminated on said lower gap layer 21; 

an upper gap layer 26 made of a nonmagnetic electrically conductive material and 
laminated on said magnetoresistive effect multilayer; 

an insulation gap layer 40 made of an insulation material and formed at least between 
said lower shield layer and said upper gap layer to surround said lower gap layer and said 
magnetoresistive effect multilayer (Fig. 5: ABS view); 

an upper shield layer 27 laminated on said upper gap layer and said insulation gap layer; 

and 

an additional insulation layer 29 formed so that a distance between said lower shield layer 
and said upper gap layer increases at a location where said magnetoresistive effect multilayer is 
absent and located within recess 20a. 

• Regarding claim 3, Sato shows an additional insulation layer 29 formed as an under layer 
of said upper gap layer 26 at a position where said magnetoresistive effect multilayer is absent 
(Figure 5). 

• Regarding claims 5, 8 and 11, Sato discloses the magnetoresistive effect multilayer 23 is 
a current perpendicular to the plane giant magnetoresistive effect multilayer including a 
nonmagnetic metal layer, and a pair of ferromagnetic thin-film layers between which said 
nonmagnetic metal layer is sandwiched (col. 6, lines 33-67). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made, 

3. Claims 4, 7, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato (US 
6,563,678 B2) as applied to claims 1, 6 and 9 above, and further in view of Redon et al. 
(hereinafter Redon) (US 6,381,107 Bl). 

• Regarding claims 4, 7 and 10, Sato shows all the features as stated above. However, Sato 
does not disclose the magnetoresistive effect multilayer being a tunnel magnetoresistive effect 
multilayer including a tunnel barrier layer and a pair of ferromagnetic thin-film layers between 
which said tunnel barrier layer is sandwiched. 

Redon teaches a magnetoresistive effect multilayer being a tunnel magnetoresistive effect 
multilayer including a tunnel barrier layer and a pair of ferromagnetic thin- film layers between 
which said tunnel barrier layer is sandwiched (col. 2, lines 39-45). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to replace the MR element of Sato with a tunnel magnetoresistive effect multilayer as 
taught by Redon. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to replace the MR element of Sato with a tunnel magnetoresistive 
effect multilayer as taught by Redon in order to provide the magnetoresistive head with high 
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biasing efficiency and to ensure a high, stable head output for adaptation to ultra high density 
recording (Redon; col. 2, lines 31-36). 

4. Claims 12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
(US 6,563,678 B2) in view of Fontana et al. (hereinafter Fontana) (US 5,568,535). 

• Regarding claim 12, Sato shows a magnetoresistive effect thin-film magnetic head 
(Figure 5), comprising: 

a lower shield layer 20; 

a lower gap layer 21 made of a nonmagnetic electrically conductive material and 
laminated on said lower shield layer; 

a recess 20a in a part of said lower shield layer at a position where said magnetoresistive 
effect multilayer is to be absent; 

a magnetoresistive effect multilayer 23 in which a current flows in a direction 
perpendicular to surfaces of layers of said magnetoresistive effect multilayer, said 
magnetoresistive effect multilayer 23 being laminated on said lower gap layer 21; 

an upper gap layer 26 made of a nonmagnetic electrically conductive material and 
laminated on said magnetoresistive effect multilayer; 

an insulation gap layer 40 made of an insulation material and formed at least between 
said lower shield layer and said upper gap layer; 

an upper shield layer 27 laminated on said upper gap layer and said insulation gap layer; 

and 
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an additional insulation layer 29 formed so that a distance between said lower shield layer 
and said upper gap layer increases at a location where said magnetoresistive effect multilayer is 
absent and located within recess 20a. 

Sato does not teach or suggest a second additional insulation layer on the insulation gap 
layer at a position where said magnetoresistive effect multilayer is absent. 

With that in mind, Fontana teaches forming a second additional insulation layer (i.e., a 
second insulative gap layer) on a first insulation layer (col. 3, lines 3-14). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide the MR element of Sato with a second additional insulation layer as taught 
by Fontana. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to provide the MR element of Sato with a second additional 
insulation layer as taught by Fontana in order to eliminate a short between the lead layer and the 
first and second shield layers (Fontana; col. 3, lines 23-25). 

• Regarding claim 14, Sato discloses the magnetoresistive effect multilayer 23 is a current 
perpendicular to the plane giant magnetoresistive effect multilayer including a nonmagnetic 
metal layer, and a pair of ferromagnetic thin-film layers between which said nonmagnetic metal 
layer is sandwiched (col. 6, lines 33-67). 

5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato (US 
6,563,678 B2) and Fontana et al. (hereinafter Fontana) (US 5,568,335) as applied to claim 12 
above, and fiirther in view of Redon et al. (hereinafter Redon) (US 6,381,107 Bl). 



Application/Control Number: 09/899,937 Page 7 

Art Unit: 2653 

• Regarding claim 13, Sato and Fontana show all the features as stated above. However, 
Sato and Fontana do not disclose the magnetoresistive effect multilayer being a tunnel 
magnetoresistive effect multilayer including a tunnel barrier layer and a pair of ferromagnetic 
thin-film layers between which said tunnel barrier layer is sandwiched. 

Redon teaches a magnetoresistive effect multilayer being a tunnel magnetoresistive effect 
multilayer including a tunnel barrier layer and a pair of ferromagnetic thin-film layers between 
which said tunnel barrier layer is sandwiched (col. 2, lines 39-45). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to replace the MR element of Sato and Fontana with a tunnel magnetoresistive effect 
multilayer as taught by Redon. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to replace the MR element of Sato and Fontana with a tunnel 
magnetoresistive effect multilayer as taught by Redon in order to provide the magnetoresistive 
head with high biasing efficiency and to ensure a high, stable head output for adaptation to ultra 
high-density recording (Redon; col. 2, lines 31-36). 

Response to Arguments 

6. Applicant's arguments filed 01/04/2005 have been fiilly considered but they are not 
persuasive. 

• First, the Applicant asserts on page 13: 

"Thus, Sato merely discloses an insulating layer 40 formed between an electrode layer 25 and an 
upper shielding layer 27. Nothing in Sato shows, teaches or suggests an insulation layer gap 
layer, which surrounds a lower gap layer and a magnetoresistive effect multilayer as claimed in 
claims I, 6 and 9 (and 12). Rather, Sato merely discloses an insulating layer 40 which is formed 
between an electrode layer 25 and upper shielding layer 27, " 
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The Examiner contends Figure 5 of Sato '678 is an ABS view and insulating layer 40 
surrounds the lower gap layer 21 and the magnetoresistive effect multilayer 23 as claimed in the 
present invention. 

Therefore, the rejection of claims 1-11 is maintained. 

• Second, the Applicant advocates on page 17: 

"Nothing in Fontana shows, teaches or suggests (a) forming an insulation gap layer on a first 
additional insulation layer which is formed in a recess, (b) forming the insulation gap layer to 
. surround a lower gap layer and a magnetoresistive effect multilayer as claimed in claim 12. 
Rather, Fontana merely discloses gap layers Gl, GIF, G2 and G2F which are provided between 
lead layers and shield layer SI, S2 " 

Fontana '335 teaches forming a second additional insulation layer (i.e., a second 
insulative gap layer) on a first insulation layer (col. 3, lines 3-14). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide the MR element of Sato with a second additional insulation layer as taught 
by Fontana. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to provide the MR element of Sato with a second additional 
insulation layer as taught by Fontana in order to eliminate a short between the lead layer and the 
first and second shield layers- (Fontana; col. 3, lines 23-25), Therefore, the rejection of claims 
12-14 is upheld. 
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Conclusion 

7. TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date, the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi*om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher R. Magee whose telephone number is (571) 272- 
7592. The examiner can normally be reached on M-F, 8: 00 am-5: 30 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, William Korzuch can be reached on (571) 272-7589. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




